The Turkish Online Journal of Educational Technology - TOJET April 2007 ISSN: 1303-6521 volume 6 Issue 2 Article 6 



SCIENCE, TECHNOLOGY & LITERACY 

Fatime BALKAN KIYICI 
Gazi University Gazi Education Faculty 
Department of Primary School Teaching. 

Science Teaching Programme 
fbalkan@gazi.edu.tr 

Mubin KIYICI 

Anadolu University Education Faculty 
Computer and Instructional Technology Department 
mkiyici@anadolu.edu.tr 



ABSTRACT 

Scientific information and new developments influence human lives making every human endeavor systematic. 
These developments in science and technology lead to educating literate individuals in terms of science and 
technology, or individuals who can think creatively and deliver their ideas freely. More specifically, individuals 
in today's world should be educated in a way that they are able to differentiate causes and effects, analyze ideas 
and solve problems efficiently. In order to educate such individuals, the society needs to have a sound grasp of 
the notions of technology and literacy along with the interrelationship between these notions. Thus, 
developments in science and technology influence our lives in a gradually increasing way, which leads the 
society to equip future generations with working knowledge of science and technology issues. 

INTRODUCTION 

People who are living in today’s world are encountering a new scientific and technological advancements 
everyday. People who will live in a society, in which scientific and technological innovation and advances occur, 
should communicate with others effectively, should evaluate events occurring around them in a critical manner, 
should follow up scientific developments and evaluate probable results of these developments. 

At the same time we live in a world that is increasingly dependent on technology (Dugger, 2001). People who 
are unaware about technology or who cannot evaluate technology cannot succeed in today society. 

Science defined in various terms but in Websters dictionary scinece is defined as below; 

Science is ability to produce solutions in some problem domains (www.websters-online- 
dictionary.com) 

Dictionary.com define science 

Abranch of knowledge or study dealing with a body of facts or truths systematically arranged and 
showing the operation of general laws. 

Another definition of science from dictionary.com 

systematic knowledge of the physical or material gained through obserx’ation an experimentation 

As can be understood from the definition science work on / study about phenomena that can be occur in the 
natural settings or experimental settings. Scientists especially study in natural settings but if there are some 
difficulties in the nature scientists prefer to simulate natural settings in experimental settings. Scientists observe 
the nature, record the data an as a consequence of analyzing these data human-kind understand “What is going 
on in their habitat ?' The task of science is both to extend our experience and reduce it to order, and this task 
represents various aspects, inseparably connected with each other. Only by experience itself do we come to 
recognize those laws which grant us a comprehensive view of the diversity of phenomena (Anderson, 2001) 

Our world has changed significantly this past century, and will continue to change because of the ever- 
continuous development of new technology. At home, at work, at play and in areas such as communication, 
transportation, medicine, entertainment, structural design and learning, technology has affected us all 
(Saskatchewan Education, 2001). Technology has changed our life styles, eating and traveling habits, and 
activities, that doing in our spare times. 

Barak (2005) quoted from Encyclopedia Britannica (2005), technology is the “Application of knowledge to the 
practical aims of human life or to changing and manipulating the human environment. Technology includes the 
use of materials, tools, techniques, and sources of power to make life easier or more pleasant and work more 
productive.”. On the other hand Wonacott (2001) state that Technology consists of all the modifications humans 
have made in the natural environment for their own purposes (Dugger 2001). Inventions, innovations, and 
changes intended to meet our wants and needs, to live longer, more productive lives. Such a broad definition of 
technology includes a broad spectrum of artifacts, ranging from the age-old (flint tools, wheels, levers) to the 
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high-tech (computers, multimedia, biotechnologies). In shortly, if humans thought of it and made it, it is 
technology. Another short definition of technology is the things which make human life easier is technology. 
Technology is perceived as high tech devices such as TV, computer and internet by majority of the society. But 
actions which are considered and realized to facilitate the lives of people are also called technology. 

Relation between science and technology is continuously and endless. Science generates knowledge for its own 
sake, proposing and testing explanations. Technology, on the other hand, develops human-made solutions to 
real-world problems. Of course, science uses technology to generate knowledge and technology uses scientific 
knowledge to generate solutions, so the two are integrally connected; but they are different fields driven by 
different concepts and processes (Bybee 2000). Education especially science education prepare our youth for an 
increasingly scientific and technological world where citizens will need to learn and apply knowledge to solve 
real-world problems. Unfortunately, our youths are not learning the nature of science or developing deep 
conceptual understandings of scientific concepts, nor do they find science interesting. 

ITEA (2000) defined relationship between science and technology as below; 

Science is a study of the natural world and technology extends people ’s abilities to modify that 
world. Science and technology are different, yet symbiotic. Technology is much more than applied 
science and science is quite different from applied technology. When people use technology to 
alter the natural world, they make an impact on science. Science is dependent upon technology to 
develop, test, experiment, verify, and apply many of its natural laws, theories, and principles. 
Likewise, technology is dependent upon science for its understanding of how the natural world is 
structured and how it functions. 

As mentioned above there is a relationship between science and technology. Scientists work and produce new 
information and using this new knowledge, technology or tools can be produced. Scientists use new tools or 
technology for the purpose of science and they generate newer information. This process is endless and newer 
scientific knowledge facilitate process of technology generating and newer technology facilitate scientist to 
produce newer information. 

SCIENCE LITERACY 

As such in past times, at the present time science make easier human life. Science has started from the beginning 
of the human life on the earth. Even in primitive period of human life, humanbeing use their environment for 
their profit, and exerted effort for made environment for facilitative for that reason science is a central 
phenomenon in human beings lives. 

Science stimulates and excites pupils’ curiosity about phenomena and events in the world around them. It also 
satisfies this curiosity with knowledge. Because science links direct practical experience with ideas, it can 
engage learners at many levels (Banks and McCormick, 2005 ). Science and scientific knowledge will help 
people to understand the nature which they are living in and also help to live in it friendly. 

Scientific literacy entails being able to read with understanding articles about science in the popular press and to 
engage in social conversation about the validity of the conclusions. Scientific literacy implies that a person can 
identify scientific issues underlying national and local decisions and express positions that are scientifically and 
technologically informed (Buxton, 2001). A literate citizen should be able to evaluate the quality of scientific 
information on the basis of its source and the methods used to generate it. Scientific literacy also implies the 
capacity to use and evaluate arguments based on evidence and to apply conclusions from such arguments 
appropriately. 

Science literacy is defined differently by different authors. Two accepted definitions are made by Benchmarks of 
Science Literacy an NRC (National Research Council) (1996) 

Benchmarks of Science Literacy definition is 

A literate person is an educated person, one having certain knowledge or competencies.... In 
today’s world, adult literacy has come to include knowledge and competencies associated with 
science, mathematics, and technology.... People who are literate in science are not necessarily 
able to do science, mathematics or engineering in a professional sense, any more than a music- 
literate person needs to be able to compose music or play an instrument 

And NSES definition is 

Scientific literacy is the knowledge and understanding of scientific concepts and processes 
required for personal decision making, participation in civic and cultural affairs, and economic 
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productivity.... Scientific literacy means that a person can ask, find, or determine answers to 
questions derived from curiosity and about everyday experiences. It means that a person has the 
ability to describe, explain and predict natural phenomena 

Mayer (1997) defines scientific literacy as the knowledge of substantive content of science that is related 
specifically to understanding the interrelationships among people and how their activities influence the world 
around them. 

In the direction of these definitions; science literate person is stated by AAAS like that someone who is familiar 
with the natural world; understands some of the key concepts and principles of science; has a capacity for 
scientific ways of thinking; is aware of the important ways in which mathematics, technology, and science 
depend upon one another; knows that science, mathematics, and technology are human enterprises and what that 
implies about their strengths and weaknesses; is able to use scientific knowledge and ways of thinking for 
personal and social purposes (Castelao, 2002). 

Lederman( 1998) state that science literate person can make informed personal and societal decisions by using 
scientific knowledge. A scientifically literate person might also be expected, on the other hand, to appreciate the 
elegance and beauty found in studying the natural world or in conducting scientific investigations to explain 
how the natural world Works (Beeth and Wagler, 1997). To evaluate events occurring around, to live efficiently, 
to beautify their life and life of society, people should acquire science literacy abilities and be a science literate 
people. 

In recent years education reform of different countries, science literacy was set as the national goal for science 
education and nations give attention and priority to science literacy (Macaroglu, 2003; Turpin and Cage, 2004). 
Ultimately, science education means being able to participate in a democracy in order to pursue the good life. 
It’s not just about being a doctor or a scientist, it’s being science literate to the level of being able to participate 
successfully in the democratic life and to sustain a self-directed educational journey (Hampton an Licona, 

2001) . Science lesson should be organized not only to teach the fundamental laws and formulas of physics, 
chemistry, mathematics and biology but also to get acquired knowledge’s which will facilitate their lives. 

TECHNOLOGY LITERACY 

Technology is a product of engineering and science has two parts; a body of knowledge about the natural world 
and a process of enquiry that generates such knowledge and a process for solving problems (Young and at all, 

2002) . Science produce scientific knowledge and using this knowledge technology tools and ideas can be 
produced. 

Most people think that technology is only machine and think technology as computer, software, aircraft and 
microwave products. But knowledge and processes used to design, make and operate these products - 
engineering know - how manufacturing expertise, various technical skills are also can be named as technology 
(Young and at all, 2002). 

It’s a commonplace today that technology, or good or ill, will play an ever larger role in our lives at home, at 
work, and in the community. There is also some consensus, in an era of educational reform and standards, on the 
need for technological literacy and the definition of it (Wonacott, 2001). Just as technology involves more than 
computers and the Internet, technological literacy involves more than hands-on skill in using technology 
(Bugliarello 2000). 

Technological literacy is much more than just knowing about and using computers. Certainly students have to be 
capable users of technology, but they also have to be able to seek, analyze and evaluate information, problem 
solve and make decisions, and be informed, responsible and contributing citizens (Saskatchewan Education, 
2001 ). 

The ultimate goal of a school program that involves the study of technology is to provide technological literacy 
to all students. Technological literacy is the ability of a person to use, manage, assess, and understand 
technology. A person who is technologically literate understands, in increasingly sophisticated ways that evolve 
over time, what technology is, how it is created, and how it shapes and is shaped by society (Dugger, 2001). Not 
only using technological tools ensure being technological literate. At the same time one must know how is 
technology produced, which purposes serve, which conditions should be operated and solutions to possible 
problems. 
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A person that understands with increasing sophistication what technology is, how it is created, how it shapes 
society, and in turn is shaped by society is technologically literate. He or she can hear a story about technology 
on television or read it in the newspaper and evaluate its information intelligently, put that information in 
context, and form an opinion based on it. A technologically literate person is comfortable with and objective 
about the use of technology neither scared of it nor infatuated with it (ITEA, 2000). 

CONCLUSION 

A society that lives independent of technology, working with technological devices and decide about technology 
is the duty of technologists only, but as technology gains importance these decisions should be taken by each 
individuals. The increasingly powerful role of technology in late 20th-century society and the related global 
concern to establish technology as a component of general, rather than vocational, education has led to an 
emphasis on the promotion of technological literacy (Jenkins, 1997). With the increasing complexity of 
technology, it is important for each citizen to be able to make informed decisions about the technology that he or 
she uses (Weber, 2005). 

As mentioned above there is an infinite relations between science and technology, technological and scientific 
concepts, facts and events are affecting each other mutually. Scientific concepts and processes are best 
developed in the context of technological problem solving (Beven and Raudebaugh, 2004). The scientifically 
literate citizen has the potential and ability to influence public life and contribute to the social good. This citizen 
is empowered through her/his understanding of the world and ability to explore and address problems and issues 
(Hampton and Licona, 2001). 

It is widely accepted that one of the major goals of education is to develop pupils' intellectual competencies such 
as analytical thinking, creativity, problem solving abilities and teamwork (Barak, 2005). This objective is not 
just rhetoric or a matter of educators’ intentions, but rather the main desire of the pupils themselves. To achieve 
this goal, the following guidelines are suggested for education in the coming years: 

S Involve pupils in the design and construction of advanced technological systems, emphasizing state-of- 
the-art technologies such as communications, robotics and biotechnology. 

S Link technology studies to the advanced industries, academia and the community. 

S Encourage teamwork of pupils, teachers and experts both inside and outside the schools. 

S Strengthen ties between the study of technology, computers and the natural sciences. 

S Technology should be introduced in the context of science content. 

■S Technology should address worthwhile science with appropriate pedagogy. 

S Technology instruction in science should take advantage of the unique features of technology. 

S Technology should make scientific views more accessible. 

S Technology instruction should develop students’ understanding of the relationship between technology 
and science (Barak, 2005; Flick & Bell, 2000). 

Most of the people in society think literacy as separate from science and technology. But in our times literacy 
skills are not sufficient for surviving in a society which is technology based. And one should be evaluate 
phenomena which emergent in their habit, and should be produce solutions to environmental problems. People 
who will assist their personal advancement and societal advancement should learn science subject and they will 
live in the light of these subjects. On the other hand people come to live in technology dense society day by day. 
It is come to a necessity one should use technology faced, using these technologies they should bring their live to 
a efficient form, and when they use technology tools they should think effects on environment, individual and 
society health issue. In shortly, person should live in a peaceful manner to environment and society which they 
live. The most short way of providing this is combining literacy, science and technology concept and teach these 
abilities to person from beginning of primary school. 
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